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ABSTRACT: With the emergence of artificial intelligence, the process of educating students is being revolutionized
through highly interactive, adaptive, and personalized ways of learning. One of the most recent innovations in Al is
Agentic Al, which refers to the generation of Al systems able to self-plan, self-reason, and make decisions aimed at
attaining particular learning goals. Contrary to regular Al, Agentic Al allows for continuous assessment of a student's
learning progress, identification of strong and weak areas, suggestion of relevant learning material, and timely
provision of feedback almost without human intervention. This paper examines the potential of using Agentic Al for
improving personalized learning through customized learning path development, intelligent tutoring, automated testing,
and assistance in the monitoring of student performance for teachers. Furthermore, the paper addresses the main
advantages of using Agentic Al, such as higher student engagement, adaptability, and teaching effectiveness, as well as
obstacles to implementing such Al including data protection and ethical issues.

KEYWORDS: Agentic Al, personalized learning, intelligent tutoring system, adaptive education, student engagement,
artificial intelligence in education.

I. INTRODUCTION

Artificial Intelligence has emerged as an integral aspect of modern education that supports innovative teaching
techniques and enhances students' learning experiences. Traditional classroom education usually employs a one-size-
fits-all approach that makes it impossible to meet the individual needs of all students in terms of learning pace, needs,
and interests. Therefore, there is a growing need for intelligent technologies capable of serving personalized learning
needs.

Agentic Al refers to a new type of Al that has the capability to make decisions and act independently in order to
achieve particular goals [1], [2]. Contrary to traditional Al that merely acts depending on user commands, Agentic Al is
able to constantly check the level of student performance and modify learning methods and instruments to provide them
with the necessary educational support.

In the educational field, Agentic Al can serve as a virtual educational tutor that suggests students effective resources,
provides personalized learning plans, and offers feedback as well as helps instructors tracking students' progress.

The purpose of this research paper is to provide an overview of how Agentic Al can change education through
personalized learning, analyzing its specific characteristics, applications in education, advantages, difficulties, and other
features.

II. UNDERSTANDING AGENTIC Al

Agentic Al is the latest development in artificial intelligence that works in a self-sufficient way, allowing it to set goals,
make choices, and adapt to a change of circumstances [3], [5]. Traditional Al systems need users to provide instructions
all the time; Agentic Al in its turn, is able to analyze the data independently, come up with a plan of action, and carry
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out different tasks with little help from a human being. Therefore, it works in a more proactive, smarter, and effective
way than conventional Al systems.

In educational settings, Agentic Al is being used as smart tutors that make it possible to determine students' studying
habits, results, and requirements. Based on this, Agentic Al can present learners with a variety of studying materials,
create personalized learning plans, provide instant feedback and consistently improve the educational process.

Basing on its capabilities, Agentic Al has a number of features such as independence in decision-making, goal-oriented
behavior, continuous learning and adaptability, and solving real-life problems in the process of studying, as illustrated
in Fig. 1.
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Fig.1.Core characteristics of Agentic Al
III. AGENTIC AI IN EDUCATION AND PERSONALIZED LEARNING

Agentic Al is changing the field of education by offering tailored learning experiences that take into account the
individual needs and progress of each student. By examining learning patterns, it is able to detect a student's strengths
and weaknesses and then suggests appropriate study materials in order to enhance their understanding.

Agentic Al, acting as an intelligent tutor, is able to provide immediate feedback, answer questions, and prepare
personal study plans. It also assists teachers by automating activities such as grading, keeping track of students'
performance, and producing progress reports.

Agentic Al increases student engagement, improves academic performance, and results in a more effective and learner-
centered educational environment by tailoring the content to suit individual learning styles and speeds. The overall

workflow of this process is shown in Fig. 2, where the student's interaction with the Agentic Al system feeds into a
continuous cycle of planning, assessment, and feedback.

N Personalized e § o Improved
‘ Student H Agentic AL H Learning Plan H Assessment Feedback o Learning

Fig.2.Workflow of Agentic Al in personalized learning.
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IV. BENEFITS AND CHALLENGES

Some of the benefits provided by the introduction of Agentic Al in education include individualized learning and
efficiency of the learning process. Moreover, it enables the students to learn in accordance with their personal needs
and capabilities, provides immediate feedback, and helps the teachers through decreasing their load of routine work
such as grading. On the other hand, implementing Agentic Al brings certain difficulties, which include privacy issues,
ethical issues concerning Al implementation, and overreliance on technology by the students [4], [6].

TABLE I. BENEFITS AND DRAWBACKS OF AGENTIC AI IN EDUCATION

* Facilitates personalized * Involves problems
learning based on | related to data protection
students' capabilities and | and security.

pace. * Tends to yield biased
* Furnishes immediate @ and erroneous
feedback to enhance recommendations.
comprehension and | * Promotes over-reliance
performance. on Al technologies.

* Saves teachers' time by | ¢ Dependent on good
automating grading and | internet access and

monitoring. infrastructure.
. Boosts students' | * Needs ethical standards
engagement with | and human supervision.

interactive learning.

* Enables continuous
learning with 24/7 Al-
powered support.

V. FUTURE SCOPE

Future possibilities in the use of Agentic Al in education will be highly beneficial for improving teaching and learning.
Some of the possible innovations are as follows:

* Personal tutors equipped with Al for every student.

» Smart classrooms equipped with advanced learning techniques.

» Combination of Agentic Al with VR and AR.

* Skill enhancement and lifelong learning.

» Improved collaboration of teachers and Al for better educational results.

VI. CONCLUSION

Agentic Al has the ability to revolutionize the field of education by offering a personalized and intelligent learning
process. It helps the students through customizing their learning process while assisting the teachers in improving
classroom performance. Though some challenges like data privacy and ethical issues are involved, responsible use will
help in maximizing the advantages of Agentic Al in education.
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